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Catch-up growth after insults to growing organs is paramount to achieving robust body 17 proportions. In fly larvae, local injury is followed by local and systemic compensatory 18 mechanisms that allow damaged tissues to regain proportions with other tissues. In vertebrates, 19 local catch-up growth has been described after transient reduction of bone growth, but the 20 underlying cellular responses are controversial. We developed an approach to study catch-up An important question in biology is how cells integrate intrinsic and extrinsic information such 34 that their combined behaviours produce higher-order processes and structures, as seen during 35 organogenesis and tissue repair. In Drosophila larvae, injured tissues can undergo compensatory 36 proliferation [1] as well as secrete an alarm signal that triggers both a systemic developmental delay 37 and growth reduction [2] [3] [4] [5] . Together, these processes allow the damaged tissue(s) to catch-up 38 with other tissues, but the role of damaged vs. undamaged cells remains controversial [6, 7] . In 39 vertebrates, systemic growth reduction after injury in a non-essential organ has not been 40 reported. However, systemic catch-up growth has been described after transient impairment of 41 whole-body growth [8] [9] [10] , and local growth compensation can occur after unilateral manipulation 42 of long bones within the limbs [11] . Tight control of inter-limb and limb-body proportions are critical 43 for efficient locomotion and interaction with the environment, and therefore long bones are an 44 excellent model for studies of growth regulation. Growth of the initial cartilage templates of long 45 bones is driven by the growth plates (GPs) at each end, where chondrocytes proliferate, then mature, 46 become hypertrophic and eventually are replaced by bone-forming cells in a process called 47 endochondral ossification [12] . It has been proposed that bone catch-up growth is due to a cell- 48 autonomous delay in the normal developmental decline of chondrocyte proliferation, such that when 49 the insult is lifted, the formerly arrested chondrocytes retain a higher proliferative potential [9, 13] . A 50 similar mechanism was suggested to apply to other organs as well [14] . However, such a mechanism 51 does not account for cases in which catch-up growth is faster than expected for the observed 52 maturation delay [15, 16] . Here, we developed new mouse models to transiently decrease long-bone 53 growth in mice in order to determine the contributions of cell-autonomous and nonautonomous 54 regulation during catch-up growth. 57 bone growth reduction 58 A major roadblock for studies of intra-and inter-organ growth regulation in mouse embryos has 59 been a lack of models in which growth rate can be altered in a specific cell type within an organ, and 60 ideally in only one of two paired organs, leaving the unmanipulated organ as an internal control. To learn whether compensatory proliferation was independent of interactions with other tissues, 116 we cultured left and right E15.5 ePit-Col-p21 tibiae (together in the same well) for two days with 117 Dox, in the absence of soft tissues (Fig. 3A) . Notably, EdU incorporation in p21 -chondrocytes was 118 significantly higher in the left as compared to the right cultured cartilage (Fig. 3B-C statistically significant reduction of cell density in the left PZ as compared to the right (Fig. 3E ).
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Results and Discussion
56
Mosaic local proliferation blockade in the left limb cartilage does not lead to a major left-specific
135
Notably, left and right PZ cell densities were not significantly different at any stage in ePit-p21 mice
136
( Fig. 3E, n=12 ). These findings raise the possibility that the signal triggering increased proliferation 137 is related to the decreased cell density that follows chondrocyte arrest. In fact, we found that at E17. The datasets generated during and/or analysed during the current study are tabulated in the 357 Supplemental Information and archived at the following databases: GSE97232. Author information 465 The authors declare that no competing financial interests exist. 
